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A METHOD FOR HOMOGENIZING THE EXPOSURE OF THE DIFFERENT 
BEAMS IN A MULTI BEAM PLOTTER 

5 FIELD OF THE INVENTION 

The present invention relates to the field of plotting on film or plate and 
more specifically to plotting by a multi-beam laser array. 

BACKGROUND OF THE INVENTION 

10 A multi-beam plotter is a device that uses an array of laser beams to 

produce an image on a light sensitive media like film or offset plate. In most 
such machines, the beams in the array are adjacent to one another. In order to 
receive a good image without artifacts, the intensity of the different laser beams 
on the exposed media should have a very similar value. Plotters usually have a 

15 light calibration system that uses a light detector to calibrate all the laser beams 
to work at the same intensity. In spite of the light calibration system, the exposed 
image looks, sometimes, not quite homogeneous. This non-homogeneous 
exposure can be caused, for example, by a slight dffference in the wavelength of 
the different beams and a non-flat response of the media to the different 

20 wavelengths. 

In order to solve the non-homogeneity problem, each beam has to be 
operated separately, its exposure result investigated and the intensity of each 
diode corrected accordingly. In a multi-beam plotter, exposing with a single 


i 


beam takes, relatively, a very long time. Hence, This calibration procedure is 
very tedious and cumbersome, 

SUMMARY OF THE INVENTION 

i 

It is an object of the present invention to provide a method for 
homogenizing the exposure of different beams in a multi-beam plotter, 
comprising the steps of: 

creating digital data, wherein each row comprises data to be exposed by 
one of said beams; and - . 

using said plotter to expose said digital data on a substrate, 

wherein, following each exposure cycle by all of said beams moving in a 
first direction relative to said substrate, said beams move in a second direction, 
generally perpendicular to said first direction, relative to said substrate, 

and wherein the distance traversed by said beams in said second 
direction is smaller than the sum of widths covered by all of said beams. 

It is a further object of the present invention to provide a method for 
homogenizing the exposure of different beams in a multi-beam plotter, 
comprising the steps of: 

creating digital data, wherein each row comprises data to be exposed by one of 
said beams and wherein each column comprises a number of consecutive data 
elements, said number being equal to the number of said beams, 
using said plotter to expose said digital data on a substrate, 

; wherein, following each exposure cycle by all of said beams moving in a 
first direction relative to said substrate, said beams move in a second direction, 
generally perpendicular to said first direction, relative to said substrate, 


and wherein the distance traversed by said beams in said second 
direction is smaller than the sum of widths covered by ail of said beams. 

It is yet another object of the present invention to provide a method for 
homogenizing the exposure of different beams in a multi-beam plotter, 
5 comprising the steps of: 

creating digital data, wherein each row comprises data to be exposed by 
one of said beams; and 

using said plotter to expose said digital data on a substrate, 
wherein, following each exposure cycle by all of said beams moving in a 
10 first direction relative to said substrate, said beams move in a second direction, 
l i generally perpendicular to said first direction, relative to said substrate, 
. y and wherein the distance traversed by said beams in said second 

direction is equal to the width of one column covered by each one of said 
;^ beams. 
:: 15 
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DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides a method to expose, in one pass of the 
machine, an image that is composed of a series of calibration patches, each one j 

exposed by a different beam. The method combines exposing an especially j 

I 

5 designed file and a special mode of the carriage motion, carrying the exposure j 
head. j 
It is an aim of the present invention to provide an exposed pattern that will ; 
facilitate the separate investigation of the light intensity of each laser beam, by 
exposing solid blocks, each exposed by one predetermined beam. 
10 The digital file built for this purpose comprises, in each row, data to be 

W exposed by a single beam. Each row is constructed of one-pixel width columns, 
- comprising data-columns (ON) and non-data-columns (OFF). The distance 
s "; s between two adjacent data-columns in each row equals the number of working 
jfj beams. The rows are similar to each other, but with a data-column shift of one , 
f 15 pixel (in the direction of the carriage movement) between rows assigned to 
f * adjacent beams. 

■J Normally, when exposing a pattern using a multi-beam array of N beams, 

=5 N adjacent columns will be exposed on each revolution of the drum, followed by 
a carriage movement in the carriage movement direction, perpendicular to the 
20 exposure direction. The distance of the carriage movement equals the width of 
the array, resulting in a gap of the same width between consecutive columns 
exposed by each beam. 

According to the present invention, while exposing the special file the 
carriage moves, after each revolution of the drum, a distance that is equal to the 
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distance it would cover If the exposure had been done with less than the total 
number of beams, while the data distribution between the different beams does 
not change. In the extreme case, the carriage covers a distance corresponding 
to only one working beam. This reduced motion distance results in the shrinking 

5 of the exposed data in the direction of the carriage movement during exposure; 
i.e. the columns appear on the media closer than in the original file. If the 
distance is of one working beam, the columns exposed by each beam appear 
adjacent to one another, without the gaps that exist in the original file. Because 
of the one-pixel shifts in the design of the original file, a different beam exposes 
jlo each row. The final result on the media is a slanted column of patches, each 

i exposed by a different beam. This pattern gives the operator a tool for 
investigating the interaction between the media and each single beam, and for 
correcting the beam intensity accordingly. 

Compared to the conventional method of exposing, creating these 

15 one-beam patches in the method of the present invention reduces the exposure 
time for creating the N patches by a factor equal to the number of working 
beams. 

Attention is drawn now to Figs 1, showing a first example of a digital 
20 pattern to be exposed according to the present invention and to Fig. 2, showing 
the resulting exposed pattern of patches. In this example, the number of working 
beams is 4 and the carriage motion distance equals that of a one-beam system. 

The digital pattern 20 comprises data patches. During the first revolution 
of the drum, patch 24 is exposed by beam B1, patch 26 is exposed by beam B2, 


D 


«, by beam 63 and patch 30 is exposed by beam B4. 
pa tch 28 » exposed by beam 

M «. . - —* on the other hand , ^ data 

«,,t f-nuals one column width. On tne m 
32, a distance that equate have ^ 

~h ia«spr diode with the same 
system suppi.es each laser ^ ^ ^ 

supplied in a normal wooing carnage 

exposed by beam Bt etc. 36 was exposed 

Ra 2 shows the resulting exposed pattern, w 

Fig. 2 snows sxposed by 

b y beam B1. patch 38 was exposed by beam B2, pa. 
bea m B3 and patch 42 was exposed by beam B4. 

„ is drawn now to Ffcs 3, show,ng a second «« 

4 and ihe callage mot»n drsfcnce =, ^ ^ ^ 

^ diktat pattern 44 compnses data £ ^ ^ ^ 

" ° f -^TTp::;"exposedbybeam 6 3and 
are exposed by beam «. p«- ^ ^ the 

^ age movea in the di^on indicated by anow 6 2,a*S ioda 

-d* On the other hand, the data system suppl.es each 
column width. On the 

m = data It would have been suppted in a norma 

FiB . 4 shows the resutong expos P ^ ^ 

^ by beam B1. pattern 70 was exposed by beam , 
ZosedbybeamB3 and pattern 74 was exposed by beam B4. 


present invention may be mm hi 

multi-beam exposure systems. 

^ that the present invention may also be appnea 

,t will further be understood that the pre 

■ntino systems wherein the plate imaging is performed on the 
to plateless printing systems, ™ 

system. 
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CLAIMS 

■ ■ tt, a cynosure of different beams in a 
A method for homogemzmg the exposure 

multi-beam plotter, comprising the steps of: 

one of said beams; and 

usingsaidp.ottertoexpo^saiddigita.da^ona.ubs^, 

a^oniss^t.an^su.ofw^co^bva^.saidboa™, 
2 A method according to Oaim 1. wherein said step of ^. 

, conserve data eiements, sa« a— — -a, to the — - - 

beams. 

* i«im 1 wherein said distance traversed by said 
3 A method according to claim 1, wnerem s 

by each one of said beams. 


20 


4. The method according to Cairn 1, wherein said plotter is an i 

5. The method of ciaim* . wherein safci piotter is a piatesetter. 


imagesetter. 
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COUNTRY OF CITIZENSHIP: Israel 

FULL POST OFFICE ADDRESS: same 


3 FULL NAME OF INVENTOR: VASHDI, Shmuel 

J FULL RESIDENCE ADDRESS : 8/3 Barak Street, Kfar-Saba 44536, Israel 
3 COUNTRY OF CITIZENSHIP: Israel 
[J FULL POST OFFICE ADDRESS: same 
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Attorney Docket No.; P-2914-US 
DECLARATION AND POWER OF ATTORNEY FOR PATENT APPLICATION 


As a below named inventor, I hereby declare that: 

My residence, post office- address and citizenship are as stated below under my name. 

I believe that I am the original, first and sole inventor of the subject matter which is 
claimed and for which a patent is sought on the invention entitled 

A METHOD FOR HOMOGENIZING THE EXPOSURE OF THE DIFFERENT BEAMS 

IN A MULTI BEAM PLOTTER 

the Specification of which 

[g] is attached hereto 
|~) was filed on 

as United States Application Number or PCT International 

Application No. 

and was amended on (if applicable), 

I hereby state that I have reviewed and understand the contents of the above-identified 
Specification, including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the examination of this 
application in accordance with Tide 37, Code of Federal Regulations, 1.56(a). 

I hereby claim foreign priority benefits under Title 35, United States Code, §119 of any 
provisional application filed in the United States in accordance with 35 U.S.C, §1. 119(e), or any 
application for patent that has been converted to a Provisional Application within one (1) year of 
its filing date, or any foreign applicatlon(s) for patent or inventor's certificate listed below and 
have also identified below any foreign application for patent or inventor's certificate having a 
filing date before that of the application on which priority is claimed. 

PRIOR FIL ED APPLICATIONS) 

APPLICATION COUNTRY (DAY/MONTH/YEAR FILED) PRIORITY 
NUMBER CLAIMED 
60/167,916 US 30-Nov-99 Yes 


I hereby claim the benefit under Title 35, United States Code, §120 of any United States 
application listed below, and, insofar as the subject matter of each of the claims of this application 
is not disclosed in any prior United States application in the manner provided by the first 
paragraph of Title 35, United Stafes Code, §112, I acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal Regulations, §1. 56(a), which occurred 
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between the filing date of the prior application and the national or PCT international filing date 
of this application: 

APPLICATION FILING DATE STATUS - PATENTED, 

NO. (DAY/MONTH/YEAR) PENDING, ABANDONED 

60/167,916 30-Nov-99 


I hereby appoint as my attorney(s) and agent(s) Heidi M, Brun (Agent, Registration No. 
35,104), or Jerome R. Smith, Jr. (Attorney, Registration No. 35,684), or Daniel J. Swirsky (Agent, 
Registration No. 45, 148) or Mark S. Cohen (Attorney, Registration No. 42, 425) or 
Rochel L. Abboudi (Agent, Registration No. 44,490) or Suzanne Erez (Agent, Registration No. 
46,688) said attomey(s) and agent(s) with full power of substitution and revocation to prosecute this 
application and transact all business in the Patent and Trademark Office connected therewith. 

Please address all correspondence regarding this application to: 

Jerome K. Smith, Jr. 

EITAN, PEARL, LATZER, & COHEN-ZEDEK 
O ONE CRYSTAL PARK, SUITE 210 

\ :| 201 1 CRYSTAL DRIVE 

ARLINGTON, VA 22202-3709 

^ Direct all telephone calls to (703) 486-0600 and all facsimiles at (703) 486-0800. 

; 3 I hereby declare that all statements made herein of my own knowledge are true and that all 
W statements made on information and belief are believed to be true; and further, that these 
s statements were made with the knowledge that willful false statements and the like so made are 
jf * punishable by fine or irnprisonment, or both, under Section 1001 of Title 18 of the United States 
It Code and that such willful false statements may jeopardize the validity of the application or any 
S .H patent issued thereon. 
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FULL RESIDENCE ADDRESS: 9 Savyon Street, ModTin 71700, Israel 


COUNTRY OF CITIZENSHIP: Israel 


FULL POST OFFICE ADDRESS: same 
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DATE 
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